Stretch-induced modifications of myocardial performance: from ventricular function to cellular and molecular mechanisms.
The purpose of this review is to give an integrative view of the effect of stretch on the myocardium from ventricular function changes to cellular and molecular mechanisms. The general approach will be to discuss the cellular and molecular events which can explain the findings obtained in the whole ventricle. Following the historical development, the classical analysis of the Starling mechanism and the basis of the length-dependent process are rapidly reviewed. We then analyze in greater detail the recent findings on the mechanisms of length-dependent activation changes in contractile protein affinity for calcium, changes in intracellular calcium release, action potential changes and stretch-activated ion channels and discuss the opposite effects of stretch on ventricular contraction (mainly deactivation shortening and viscoelastic properties of the myocardium). Besides the short-term contractile response to stretch, the longer-term effects of myocardial stretch which lead to ventricular hypertrophy will be also rapidly reviewed.